A New Transferrin Receptor Aptamer Inhibits New World Hemorrhagic Fever Mammarenavirus Entry.
Pathogenic New World hemorrhagic fever mammarenaviruses (NWM) utilize Glycoprotein 1 (GP1) to target the apical domain of the human transferrin receptor (hTfR) for facilitating cell entry. However, the conservation between their GP1s is low. Considering this and the slow evolutionary progression of mammals compared to viruses, therapeutic targeting of hTfR provides an attractive avenue for cross-strain inhibition and diminishing the likelihood of escape mutants. Aptamers present unique advantages for the development of inhibitors to vial entry, including ease of synthesis, lack of immunogenicity, and potentially cold-chain breaking solutions to diseases endemic to South America. Here, recognizing that in vivo competition with the natural ligand, transferrin (Tf), likely drove the evolution of GP1 to recognize the apical domain, we performed competitive in vitro selections against hTfR-expressing cells with supplemented Tf. The resultant minimized aptamer, Waz, binds the apical domain of the receptor and inhibits infection of human cells by recombinant NWM in culture (EC50 ~400 nmol/l). Aptamer multimerization further enhanced inhibition >10-fold (EC50 ~30 nmol/l). Together, our results highlight the ability to use a competitor to bias the outcome of a selection and demonstrate how avidity effects can be leveraged to enhance both aptamer binding and the potency of viral inhibition.